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Abstract 
Pepper, a vegetable grown for human consumption. Its production was being constrained by the root-knot 
nematode, Meloidogyne incognita an important pest of pepper. This study was done to provide information on 
the pathogenicity of M. incognita on  pepper.Four pepper cultivars rated susceptible were used. In pot 
experiment, pepper seedlings were transplanted into pots and inoculated at one month with 0, 1,500, 2,500, 3,500 
or 5,000 M. incognita eggs extracted with sodium hypochlorite. The experiment was factorial in Completely 
Randomized Design. In field experiment, Split-plot Design consisted of main plots (nematicide-treated and 
nematicide-untreated) with pepper cultivars as the subplots were used. Plant heights measured, number of leaves 
counted. At termination, fresh shoot weight, dry shoot weight, fresh root weight were measured. Final Nematode 
Population (FNP), Reproductive Factor (RF) and Galling Index (GI) were estimated. There were direct 
relationships between the inoculation levels of M. incognita on pepper, Galling Index, Final nematode 
Population but inverse relationship with Reproductive Factor.Meloidogyne incognita infection of pepper resulted 
in gall formation, reduced height by 58.7±12.3%, number of leaves 10±3.1%, fresh shoot weight 39.4±10.5%, 
dry shoot weight 34.0±8.6%, fresh root weight35.6±9.8% and yield 67.9±18.6%. 
Meloidogyne incognita was pathogenic on the pepper cultivars. 
Keywords: cultivars, final nematode population, galling index, inoculation, reproductive factor, root-knot 
nematode.  . 
       
Introduction                                                                                                    
Pepper (Capsicum spp.) is one fruit vegetable grown worldwide (Fayemi, 1999) for human consumption, supply 
of raw materials, medicinal purposes, pest control measures (Fayemi, 1999; Celocia et al., 2006). The root-knot 
nematode, Meloidogyne incognita is a major nematode pest of pepper (Sikora and Fernandez, 2005) and have 
been reported to be highly pathogenic on pepper by the formation of galls on the roots, reduced top growth and 
reductions in yield (Thomas et al., 1995; Mekete et al., 2003; Udo et al., 2005). Reductions in the yield of 
pepper have been reported, ranging from 50% reduction in yield (Celocia et al. 2006), to 74-78% reduction in 
fruit numbers (Sogut and Elekcioglu, 2007). This study was carried out to determine the pathogenic reactions of 
four pepper cultivars susceptible to M. incognita. 
 
Materials and methods                                                                            
The pepper cultivars G.H.A, Prof-fintashi and Ex-Sam-St were collected from the Virology Laboratory, 
Department of Crop Protection, Ahmadu Bello University, Zaria while California Wonder was purchased from 
an Agro Store at Mokola, Ibadan. These cultivars were rated susceptible to M. incognita in earlier screening 
experiments using Galling index (GI) and Reproductive Factor (RF) as parameters (Sasser et al., 1984). 
Meloidogyne incognita was maintained on celosia plants and the inoculum extracted from the galled celosia 
roots with sodium hypochlorite method (Hussey and Barker, 1973).  Pot and field experiments were carried out 
and  nurseries were established to supply the seedlings for both experiments.                     
 
Pot experiment.                                                                                            
The experiment was set up on the roof-top garden of the Department of Crop Protection and Environmental 
Biology, University of Ibadan, Ibadan, 2009 to 2010. Five-litre polythene bags were filled with heat-sterilized 
soil and the pepper seedlings were transplanted at one month old, one seedling each in a polythene bag. The 
pepper seedlings were inoculated with 0, 1,500, 2,500, 3,500 and 5,000 M. incognita eggs one week after 
transplanting. The nematode suspension was poured into 2-4 holes around the bases of the plants through 
syringe. The treatments were applied in Completely Randomized Design, replicated four times. The plant heights 
were measured at inoculation with the metre rule and recorded. Subsequently, the plant heights were measured at 
weekly intervals until harvest. The number of leaves were counted and recorded at inoculation and at weekly 
intervals. The plants were watered and weeds handpulled when necessary. At eight weeks after inoculation, the 
pepper plants were uprooted, the fresh roots rinsed in a gentle stream of water and gallings  on the roots were 
rated on 0-5 scale (Taylor and Sasser, 1978). The fresh shoot weights, oven- dry shoot weights and fresh root 
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weights were determined with PG Mettler Balance. The soil population of the nematode (J2) was estimated with 
the Pie-pan method (Whitehead and Hemming, 1965) and root population (number of eggs) was determined with 
the sodium hypochlorite method (Hussey and Barker, 1973). The final nematode populations were determined 
(soil population + root population) and Reproductive Factor (RF) was estimated where RF = final nematode 
population (Pf)/initial nematode population (Pi). All the data were log transformed prior to Analysis of Variance 
with SAS 2002 software and the means separated with Fisher LSD at five percent level (DiVito et al., 2004) 
when necessary.              
Field experiment. 
The field experiment was carried out in the Crop Garden of the Department of Crop Protection and 
Environmental Biology, University of Ibadan and the soil was identified as loamy sand. The plot size was 3m x 
5m. Split-plot Design was used and comprised main plots (nematicide-(carbofuran) treated plots and untreated 
plots) with pepper cultivars as subplots. The pepper plants were transplanted at one month and were inoculated 
one week later with 5,000 M. incognita eggs poured into 2-4 holes around the bases with a syringe. Plant heights 
were measured with the metre rule and number of leaves counted at inoculation and subsequently at weeky 
intervals. The plants were watered and weeds handpulled when necessary. The plants were maintained for ten 
weeks, then uprooted and roots rated for galls on 0-5 scale (Taylor and Sasser, 1978). The number of fruits, fresh 
fruit weights, fresh shoot weights, oven-dry shoot weights, fresh root weights, final nematode population and 
Reproductive Factor were determined. All data were log transformed prior to Analysis of Variance with SAS 
2002 software (DiVito et al., 2004) and the means separated with t-test at five percent level (Biro and Toth, 
2009).  
 
Results.                                                                                                                                            
In the pot experiment, the four pepper cultivars varied in their reactions to the increasing levels of M. incognita 
eggs. There were no significant (P ≤ 0.05) differences in the plant heights and the number of leaves among the 
inoculation levels. An increase from zero to 1500 inoculation levels resulted in mild increases in heights before 
subsequent reductions at higher inoculation levels (Tables 1 and 2). In the field experiment, there were 
significant (P ≤ 0.05) differences in heights of the pepper plants between treated plots and untreated plots. 
Reductions in height was 58.2%  in untreated plots (Table 4) while with the number of leaves there were no 
significant (P ≤ 0.05) differences between treated and untreated plots except at harvest with 20.0% reduction 
(Table 5). In the pot experiments, there were no significant differences in fresh shoot and dry shoot weights 
among the inoculation levels. An increase in inoculation levels led to decreased fresh shoot and dry shoot 
weights though differences were not significant. In the field experiments, there were significant (P ≤ 0.05) 
reductions in fresh shoot weights (30.9%), dry shoot weights (31.1%) and fresh root weights (41.1%) between 
nematode-treated plots and nematode-infested plots (Table 6).                                                                                                         
In the pot experiment, there was no significant differences in the yield among the inoculation levels, while in the 
field experiment there was significant (P ≤ 0.05) difference in the yield between nematode-infested plots and 
nematicide-treated plots. A reduction in yield of 69.1% occurred in nematode-infested plots as compared to the 
yield in the nematode-treated plots (Table 6). In both pot and field experiments, the inoculation of the pepper 
plants with M. incognita resulted in the formation of galls on the root system of the plants. In the pot experiment, 
an increase in the inoculation levels resulted in significant (P ≤ 0.05) increases in the GI (Table 3). In the field 
experiment there was a significant (P ≤ 0.05) difference in GI between pepper plants in nematode-infested plots 
and carbofuran-treated plots (Table 6). In the pot experiment an increase in the inoculation levels resulted in 
significant (P ≤ 0.05) decrease in Reproductive Factor (RF) (Table 3). In the field, there was a significant (P ≤ 
0.05) difference in the RF between nematode-infested and nematicide-treated plots, with a higher RF in the 
nematode-infested plots (Table 6). In the pot experiment, an increase in the inoculation levels resulted into 
significant increases in the final population of the nematode on pepper (Table 3). In the field, there was a 
significant (P ≤ 0.05) difference in the final nematode population of M. incognita on pepper between nematode-
infested and nematicide-treated plots, with a higher final nematode population in the nematode-infested plots as 
compared to nematicide-treated plots (Table 6).                                                                                           
       
Discussion.  
Meloidogyne incognita caused reductions in shoot height, fresh shoot and root weights, dry shoot weights and 
number of leaves per plant. These findings were similar to findings by Thomas et al. (1995), Hafez and 
Sundararaj (2000), Castillo et al. (2001). The reduction in plant/shoot height in this study was similar to the 
works of other researchers on the reduction of plant growth caused by Meloidogyne spp. Thomas et al. (1995) 
reported that inoculation of chile peppers with M. incognita at 0, 50, 100, 200 or 500 eggs per 500 g of soil 
resulted in reduction in shoot growth, number of leaves and dry shoot weights of the peppers. The growth of 
tomato and pepper was impaired by M. incognita and M. javanica, at levels of 0, 1, 2, 4, 8, 16 juveniles per cubic 
cm of soil significantly reduced the fresh weights of both crops (Mekete et al., 2003). El-Sherif et al. (2007) 
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reported that at two levels (1,000 and 2,000), M. incognita eggs reduced the plant growth of pepper as compared 
to the uninoculated check plants, and vegetative growth in uninoculated plants was higher than the inoculated 
ones. Olabiyi (2008) reported that tomato plant height and number of leaves per plant were reduced as a result of 
inoculation with 5,000, 10,000, 15,000, 20,000 and 25,000 M. incognita eggs. The higher the inoculum level, the 
lower the plant height and number of leaves. The highest nematode population level had the most deleterious 
effect on fluted pumpkin plant growth when inoculated with 0, 5,000 or 10,000 M. incognita eggs (Izuogu et al., 
2010). 
The reduced top growth could be due to root destruction by root-knot nematode and utilization of nutrients and 
related resources by the galled roots to the detriments of the tops. Meloidogyne infection results in nutrient or 
metabolic sink as the manufactured food is re-directed to the roots to meet the parasitic needs of the nematodes 
(Abbas et al., 2009) leading to disease of the host. A stimulation in plant height occurred at inoculum level of 
1,500 M. incognita eggs before decline at higher levels. This agrees with Thomas et al. (1995) who reported that 
mild stimulation in growth parameters have been recorded for M. hapla on vegetables and M. javanica on 
pepper. This finding was similar to those of Khan et al. (1996) and Agwu and Ezigbo (2005) who stated that low 
nematode level stimulate plant growth as a result of some pathological changes manifested in shoot weight, 
shoot height and root weights as the formation of galls results in the formation of lateral roots which enhances 
uptake of water and nutrients by the inoculated plants until more damage of the root cells by the entry of the 
second-stage juveniles. Nematode feeding results in the increase of root weight because of the galls which have 
negative effect on shoot weight and causes reduction in foliage at increased inoculum (Khan, 2009). 
The severity of galling in all the cultivars increased with increase in initial nematode population in this study, 
was similar to the findings of Mekete et al. (2003) reported that root galling severity in tomato and pepper 
increased with increase in inoculum level of M. javanica. The higher the nematode level, the more pathogenic M. 
incognita was on tumeric plants as the roots had more galls at higher inoculum than low density (Udo and 
Ugwuoke, 2010) An increase in initial population density resulted in decrease of Reproductive Factor (RF) in all 
the pepper cultivars used in this study. This was similar to findings of Castillo et al. (2001) and DiVito et al. 
(2004) who reported that reduction of nematode reproductive rate with increasing initial nematode inoculum 
density have been recorded to be associated with infections of several crops by Meloidogyne spp. The 
Reproductive Factor (RF) of Meloidogyne spp., was negatively correlated with initial inoculum density (Olabiyi, 
2008). This reduction could be a consequence of nematode competition for nutrients or root tissue availability 
(feeding sites) and of which a smaller proportion of the inoculum would develop successfully (Castillo et al., 
2001). 
An increase in inoculum levels of M. incognita resulted in an increased final population of the nematode on the 
pepper cultivars used in this study. This finding was similar to the findings of Kheir et al. (2004) who reported 
that the final nematode population density of M. incognita on banana cultivars tested, increased proportionally 
with increase of initial inoculum levels and all inoculum levels suppressed the plant growth regardless of the 
cultivar. The numbers of juveniles of M. incognita recovered from soil at time of harvest varied among inoculum 
levels but did not follow the trends in suppression of pepper growth, this was in line with the findings of Thomas 
et al. (1995). 
The very poor yield recorded in this study was similar to the findings of other workers, that M. incognita 
infection of pepper resulted in significant yield losses on pepper (Thomas et al., 1995; Udo et al., 2005). The 
reproductive rate and degrees of root damage (galls) shown by M. incognita on the pepper cultivars indicates the 
suitability of pepper as a host for this nematode. It also demonstrated the pathogenic effect of M. incognita on 
pepper and severe damage could occur if the crop is grown in field-infested by the nematode. 
The root-knot nematode (Meloidogyne incognita) is pathogenic on susceptible pepper cultivars with galls formed 
on the roots. In addition, there was also reduced top growth, number of leaves, fresh shoot and dry shoot 
weights, fresh root weights and yield. The cultivation of susceptible pepper cultivars demand the control of the 
root-knot nematodes with appropriate management measures. 
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Table 1:  Effect of various inoculation levels of Meloidogyne incognita on heights, fresh shoot and root 
weights and dry shoot weights of  four pepper cultivars*  ( Pot experiment).  
Plant height (cm)  
 
Cultivar  
 
Pi 
 
Inco 
 
1WAI 
 
2 WAI 
 
3 WAI 
 
4 WAI 
 
5 WAI 
 
6 WAI 
 
7 WAI 
 
8 WAI 
Fresh 
Shoot 
Weight 
(g) 
Fresh 
root 
weight 
(g) 
Dry 
shoot 
weight 
(g) 
California 
Wonder 
0 4.3±0.3 5.3±0.5 7.1±0.7 8.7±0.6 9.5±0.9 10.3±0.1 10.8±0.7 10.6±0.9 10.5±0.8 4.1±0.4 3.3±0.7 1.4±0.1 
California 
Wonder 
1500 4.7±0.3 5.6±0.5 6.8±1.0 9.2±1.1 11.8±1.3 13.2±1.4 13.7±1.6 12.7±1.6 12.7±1.6 4.0±0.6 3.7±0.8 1.3±0.1 
California 
Wonder 
2500 4.0±0.0 4.6±0.1 5.5±0.3 6.7±0.7 8.5±1.1 12.0±1.3 12.3±0.6 10.1±1.5 12.3±1.4 4.6±0.6 4.2±1.0 1.1±0.1 
California 
Wonder 
3500 4.3±0.1 4.8±0.2 6.7±1.0 8.3±1.1 10.0±1.2 10.5±0.1 11.7±1.5 11.3±1.4 10.5±1.4 5.6±1.2 5.6±1.4 1.0±0.3 
California 
Wonder 
5000 4.1±0.1 5.2±0.3 8.0±0.7 10.0±0.6 11.5±0.3 8.5±0.6 9.3±0.6 9.7±0.5 9.8±0.6 5.5±0.9 8.2±0.6 0.9±0.2 
G.H.A 0 4.3±0.2 5.6±0.4 7.7±0.3 9.2±1.8 10.6±1.2 12.7±0.9 12.6±0.9 12.2±0.7 12.1±0.8 5.5±1.0 4.0±1.0 1.8±0.3 
G.H.A 1500 4.6±0.2 5.7±0.4 8.7±0.3 11.6±0.2 11.7±0.4 12.5±0.3 12.5±0.3 12.2±0.5 12.2±0.5 5.1±1.4 4.2±1.4 1.4±0.3 
G.H.A 2500 4.7±0.1 6.2±0.4 8.0±0.8 10.5±1.8 11.3±2.0 12.1±1.9 12.1±1.9 12.0±1.8 12.0±1.8 5.2±1.7 4.3±1.3 1.3±0.4 
G.H.A 3500 4.0±0.0 5.0±0.2 6.7±0.8 8.5±0.7 11.2±0.9 11.6±1.2 11.7±1.6 11.3±1.7 11.3±1.7 7.5±0.5 7.5±1.2 1.3±0.1 
G.H.A 5000 4.0±0.0 5.1±0.1 6.5±0.6 7.8±0.8 9.1±1.0 10.5±1.0 10.8±1.0 10.5±0.8 10.1±0.8 5.8±1.6 9.1±0.6 1.2±0.4 
Prof – 
fintashi 
0 4.0±0.0 4.7±0.2 5.5±0.3 6.1±0.5 7.0±1.0 8.3±1.6 9.0±1.9 9.0±1.7 9.0±1.7 3.7±1.1 5.2±1.3 1.6±0.2 
Prof – 
fintashi 
1500 4.3±0..0 4.6±0.1 5.3±0.1 5.8±0.3 7.2±0.7 9.1±1.1 10.3±1.1 9.7±1.2 9.8±1.2 6.1±1.7 9.8±1.9 1.5±0.4 
Prof – 
fintashi 
2500 4.0±0.0 4.5±0.2 5.2±0.4 5.7±0.4 7.0±0.6 8.5±0.8 9.3±0.9 9.7±1.5 9.7±1.5 5.0±0.4 10.2±0.7 1.2±0.1 
Prof – 
fintashi 
3500 4.0±0.0 4.3±0.1 4.5±0.5 5.5±0.3 6.5±0.6 7.7±1.1 8.7±1.4 8.8±1.4 8.8±1.4 5.2±0.9 12.0±4.5 1.3±0.2 
Prof – 
fintashi 
5000 4.1±0.1 4.6±0..1 5.1±0.3 5.8±0.5 6.2±0.4 7.7±1.1 8.5±1.9 8.8±1.1 8.8±1.1 6.2±1.7 12.1±2.9 0.9±0.4 
Ex – Sam – 
St 
0 3.3±0.2 5.6±0.2 8.2±0.4 10.0±0.7 11.5±1.0 12.3±0.9 12.5±1.0 12.3±1.1 12.3±1.1 4.3±0.8 3.7±0.7 1.3±0.2 
Ex – Sam – 
St 
1500 4.5±0.0 5.7±0.2 8.6±1.1 10.6±1.7 11.2±2.0 12.2±1.9 12.3±1.9 12.1±1.8 12.1±1.8 6.1±1.5 5.3±2.2 1.3±0.3 
Ex – Sam – 
St 
2500 4.3±0.2 5.3±0.2 7.0±1.0 7.8±1.0 9.2±1.0 11.6±0.8 12.0±1.9 12.0±1.9 12.0±1.9 4.1±1.8 5.7±2.1 1.3±0.3 
Ex – Sam – 
St 
3500 4.7±0.3 6.0±0.4 7.8±0.5 9.8±1.1 10.8±1.5 11.6±1.5 11.7±1.4 11.3±1.5 11.3±1.5 5.5±1.8 5.7±1.7 1.0±0.2 
Ex – Sam – 
St 
5000 4.7±0.4 5.8±0.7 8.0±1.8 9.2±2.0 9.8±1.8 10.5±1.9 10.6±2.1 10.1±2.0 10.1±2.0 5.5±0.8 9.2±1.2 1.0±0.2 
LSD 0.05  0.5 1.0 8.1 3.1 3.4 3.7 4.0 4.1 4.1 3.7 5.3 0.9 
*Data are means of four replicates, Inoc = At inoculation, WAI = week after inoculation.  
 
Table 2:  Effect of various inoculation levels of Meloidogyne incognita on the number of leaves of four 
pepper cultivars* and yield. (Pot experiment)  
Number of  leaves  
 
Cultivar  
 
Pi 
 
Inoc 
 
1 WAI 
 
2 WAI 
 
3 WAI 
 
4 WAI 
 
5WAI 
 
6 WAI 
 
7 WAI 
 
8WAI 
Number of 
fruit at harvest 
California 
Wonder 
0 4.5±0.5 7.0±0.7 9.2±1.9 16.5±0.4 18.5±1.7 24.0±2.3 23.5±2.3 21.7±1.7 21.7±1.7 0 
California 
Wonder 
1500 4.2±0.2 6.7±0.2 9.7±0.8 12.0±0.7 15.5±3.3 19.5±4.1 22.5±3.7 19.5±2.8 19.5±2.8 1 
California 
Wonder 
2500 4.2±0.2 6.5±1.0 9.2±1.0 11.5±1.0 15.5±1.5 17.7±1.6 19.0±1.0 17.5±1.2 17.5±1.2 1 
California 
Wonder 
3500 4.2±0.2 6.0±0.2 9.0±0.4 11.5±1.5 15.0±1.8 17.2±2.0 17.2±2.1 15.2±0.9 15.2±0.9 1 
California 
Wonder 
5000 4.7±0.4 5.7±0.7 9.0±1.8 11.2±3.4 13.7±2.9 14.5±4.3 15.2±3.9 14.7±2.9 14.7±2.9 0 
G.H.A 0 5.0±0.5 7.5±1.1 10.0±1.5 14.0±1.7 24.7±3.7 24.0±4.2 27.7±3.3 27.5±2.5 27.5±2.5 2 
G.H.A 1500 4.7±0.2 8.0±0.4 13.2±1.3 18.0±0.7 19.7±1.3 23.0±3.1 21.7±1.8 23.2±0.9 23.2±0.9 0 
G.H.A 2500 5.2±0.4 7.5±0.8 12.2±2.8 16.2±4.4 19.5±5.2 22.5±4.8 21.0±3.0 18.7±4.9 18.7±4.9 0 
G.H.A 3500 4.7±0.4 6.7±0.6 9.2±0.9 11.0±1.2 17.7±2.7 20.7±6.3 20.0±6.9 17.5±6.0 17.5±6.0 3 
G.H.A 5000 4.7±0.4 6.5±0.2 9.0±0.4 11.0±0.9 15.7±1.5 19.0±2.4 20.0±2.4 15.5±2.5 15.5±2.5 0 
Prof – fintashi 0 4.5±0.2 6.0±0.5 8.7±0.8 10.0±1.4 38.2±2.4 20.2±2.3 24.5±2.0 25.0±1.5 25.0±1.5 2 
Prof – fintashi 1500 4.7±0.2 6.7±0.2 8.5±0.5 11.2±1.4 16.5±3.6 15.5±3.8 23.2±6.1 17.2±3.7 17.2±3.7 0 
Prof – fintashi 2500 4.5±0.2 5.7±0.4 8.5±0.6 9.7±0.4 12.0±1.1 14.7±1.7 18.0±2.0 17.0±2.1 17.0±2.1 0 
Prof – fintashi 3500 4.2±0.2 5.5±0.2 7.5±0.7 9.2±0.8 11.7±1.5 14.5±1.9 17.0±2.1 17.0±2.4 17.0±2.4 0 
Prof – fintashi 5000 4.5±0.2 5.2±0.4 7.0±1.9 7.5±2.0 10.5±2.4 13.2±3.3 14.7±3.5 13.7±3.5 13.7±3.5 1 
Ex – Sam – St 0 4.7±0.4 8.2±1.0 11.5±1.5 16.5±1.5 18.2±1.8 21.0±2.0 21.0±3.1 19.7±3.5 19.7±3.5 0 
Ex – Sam – St 1500 5.5±0.2 8.5±0.6 13.5±0.6 16.0±0.7 18.2±1.3 20.0±1.2 19.7±2.6 19.0±1.6 19.0±1.6 1 
Ex – Sam – St 2500 5.2±0.2 8.5±0.6 13.0±1.0 13.7±1.6 16.0±2.2 19.5±3.0 18.5±1.5 18.7±2.3 18.7±2.3 2 
Ex – Sam – St 3500 5.2±0.2 9.0±1.1 11.5±1.7 12.5±2.9 15.5±3.3 19.0±4.7 16.7±4.1 16.5±4.2 16.5±4.2 1 
Ex – Sam – St 5000 5.0±0.4 7.0±0.8 11.0±2.0 14.0±1.7 13.7±3.4 14.7±4.2 16.0±5.2 15.7±6.1 15.7±6.1 0 
LSD 0.05  1.0 2.0 13.1 5.5 17.5 9.9 10.2 10.7 10.7 NS 
*Data are means of four replicates, Inoc = At inoculation, WAI = week after inoculation,  NS = Not significant. 
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Table 3:  Reproduction of Meloidogyne incognita on four pepper cultivars at various inoculation levels at 
harvest* (Pot experiment)  
Cultivar Pi Root population (E) Soil population J2/5kg 
soil 
Final population (E + 
J2) 
    Gl     RF 
California 
wonder 
0 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 
California 
wonder 
1500 1416.5±158.7(3.1) 1250.0±1250(3.0) 2667.0±1168.6(3.4) 1.5±0.2(0.3) 1.7±0.7(0.4) 
California 
wonder 
2500 2345.0±142.9(3.3) 1250.0±1250(3.0) 3595.0±1167.0(3.5) 2.0±0.0(0.4) 1.4±0.4(0.3) 
California 
wonder 
3500 3350.0±392.8(3.5) 2500.0±1443.3(3.3) 5850.0±1135.4(3.7) 2.2±0.2(0.5) 1.8±0.2(0.4) 
California 
wonder 
5000 3281.0±316.2(3.5) 5000.0±2041.2(3.6) 8281.0±1848.3(3.9) 2.7±0.2(0.5) 1.6±0.3(0.4) 
GHA 0 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 
GHA 1500 1537.5±53.6(3.1) 1250.0±1250.0(3.0) 2787.5±1218.2(3.4) 1.0±0.0(0.3) 1.8±0.8(0.4) 
GHA 2500 2720.0±169.9(3.4) 2500.0±1443.3(3.3) 5220.0±1520.5(3.7) 2.0±0.4(0.4) 2.0±0.6(0.4) 
GHA 3500 3591.0±91.3(3.5) 2500.0±1443.3(3.3) 6091.0±1531.8(3.7) 3.5±0.2(0.6) 1.7±0.4(0.4) 
GHA 5000 5633.5±221.1(3.7) 3750.0±2393.5(3.5) 9383.5±2502.5(3.9) 3.0±0.5(0.6) 1.6±0.4(0.4) 
Prof-fintashi 0 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 
Prof-fintashi 1500 1536.5±42.7(3.1) 1250.0±1250.0(3.0) 2787.0±1224.9(3.4) 1.5±0.2(0.3) 1.8±0.8(0.4) 
Prof-fintashi 2500 2482.5±84.8(3.3) 2500.0±1443.3(3.3) 4983.0±1409.3(3.6) 1.7±0.2(0.3) 1.9±0.5(0.4) 
Prof-fintashi 3500 3195.0±243.5(3.5) 3750.0±1250.0(3.5) 6945.0±1012.0(3.8) 2.5±0.2(0.5) 1.9±0.2(0.4) 
Prof-fintashi 5000 4104.0±286.4(3.5) 5000.0±2041.1(3.6) 9104.0±1309.1(4.0) 3.0±0.4(0.6) 1.7±0.4(0.4) 
Ex-Sam-st 0 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 0.0±0.0(0.0) 
Ex-Sam-st 1500 1449.5±114.4(3.1) 1250.0±1250.0(3.0) 2699.5±1147.9(3.4) 1.2±0.2(0.3) 1.7±0.7(0.4) 
Ex-Sam-st 2500 2417.5±66.1(3.3) 2500.0±1443.3(3.3) 4918.0±1381.5(3.6) 1.5±0.2(0.3) 1.5±0.3(0.4) 
Ex-Sam-st 3500 3291.3±220.9(3.5) 2500.0±1443.3(3.3) 5791.2±1358.9(3.7) 1.5±0.5(0.3) 1.4±0.3(0.3) 
Ex-Sam-st 5000 4566.5±210.1(3.6) 3750.0±1250.0(3.5) 8317.0±1444.6(3.9) 1.7±0.2(0.4) 1.3±0.2(0.4) 
LSD 0.05  487.7(2.6) 3961.9(3.5) 3934.8(3.5) 0.7(0.2) 1.3(0.3) 
*Data are means of four replicates, Pi = initial population level, FP = Final population, GI = Gall Index, RF = 
Reproductive Factor, Log 10 (X+1) in parentheses      
 
Table 4:  Effect of Meloidogyne incognita on heights of four  pepper cultivars in treated and untreated 
plots. (Field experiment)   
 Height (cm) 
Treatment  Inoc. 1 WAI 2 WAI 3 WAI 4 WAI 5 WAI 6 WAI 7 WAI 8 WAI 9 WAI 10 WAI 
Control 8.2±0.4 10.4±0.3 12.8±0.6 17.4±1.2 28.5±1.9 37.3±1.7 47.6±1.1 52.4±1.5 53.8±1.3 53.8±1.3 53.8±1.3 
Untreated 6.9±0.4 8.3±0.5 10.1±0.8 12.8±1.0 15.2±1.0 17.5±1.3 19.7±1.3 21.4±1.3 22.4±1.0 22.4±1.0 22.3±1.4 
t-test (0.05) 0.6 0.7 1.4 1.8 2.6 1.2 1.8 2.4 2.5 2.4 3.3 
Remarks S S S S S S S S S S S 
WAI = weeks after inoculation, S = Significant difference, Inoc = At inoculation.  
 
Table 5:  Effect of Meloidogyne incognita on the number of leaves of four pepper cultivars in treated and 
untreated plots. (Field experiment)  
 Number of  leaves  
Treatment  Inoc 1 WAI 2 WAI 3 WAI 4 WAI 5 WAI 6 WAI 7 WAI 8 WAI 9 WAI 10 WAI 
Control 6.8±0.1 8.8±0.1 11.3±0.5 21.7±2.1 36.5±4.3 49.1±7.3 64.6±9.9 75.8±13.2 77.6±13.1 74.0±12.6 66.9±11.6 
Untreated 5.8±0.2 7.2±0.3 10.1±1.2 17.5±2.6 29.8±4.6 51.1±6.4 72.1±8.1 72.1±11.4 67.6±10.7 59.5±10.8 53.0±9.8 
t-test 
(0.05) 
0.3 0.6 3.0 5.1 5.2 13.2 17.4 19.7 18.9 15.0 13.5 
Remarks S S NS NS S NS NS NS NS NS S 
WAI = Weeks after inoculation, S = Significant difference, NS = No significant difference, Inoc= At inoculation.  
 
Table 6:  Effect of Meloidogyne incognita on the yield, biomass and  root population, soil population, final 
population, reproductive factor, galling index of M. incognita on four pepper cultivars in treated and 
untreated plots. (Field experiment) 
Treatment  Number 
of fruits 
Yield 
tons/ha 
Fresh 
shoot 
weight(g) 
Dry shoot 
weight(g) 
Fresh 
root 
weight(g) 
Root population 
(No. of eggs) 
Soil population 
(J2/200ml soil) 
Final nematode 
population 
Reproductive 
factor (RF) 
Galling 
index (G1) 
Control  10.3±0.9 3.1±0.2 45.6±17.8 21.8±3.7 6.8±0.9 5789±430(3.7) 150.0±38.7(2.1) 5676±533.4(3.7) 1.1±0.0(0.0) 2.1±0.1(0.3) 
Untreated 4.0±0.5 0.9±0.1 31.5±9.5 15.0±4.6 4.0±0.4 13416±2067.7(4.1) 1712.5±834.2(3.2) 14241±2027.6(4.1) 2.8±0.4(0.4) 3.6±0.2(0.5) 
t-test 
(0.05) 
2.3 1.0 13.2 6.3 1.0 4544.5(3.6) 1917.1(3.2) 4617.5(3.6) 0.8(0.2) 0.5(0.1) 
Remarks  S S S S S S NS S S S 
Pi = 5000 M. incognita eggs, S = significant difference, NS = No significant difference 
 
